Chimeric cDNA expression and site directed mutagenesis studies of cytochrome P450s CYP2A1 and CYP2A2.
Construction of chimeras and site directed mutagenesis were used to study the regioselectivity and kinetics of testosterone hydroxylation by the cytochrome P450s CYP2A1 and CYP2A2. Although these enzymes exhibit 88% sequence similarity, they catalyze very different regioselective hydroxylations of testosterone. Active chimeras inwhich the first 355 amino acids do not correspond to a single enzyme show broad radioselectivity, whereas the specificity of the parent enzyme is obtained if the first 355 amino acids are unchanged. Therefore, the region between amino acids 275 and 355 is important in maintaining regioselectivity. Single point mutants were constructed for the 13 amino acid differences in this region. For 26 single point and 2 double mutants all active mutants have the same regioselectivity as the parent enzymes. However, kinetic analysis of the CYP2A1 mutants showed that 4 single point mutants and 1 double mutant had kinetic parameters very different from the parent enzyme. All of these substitutions are associated with the conserved dioxygen binding region of the putative I helix predicted from the crystal structure of P450(cam). Deuterium isotope effects were used to determine any changes in the rate of reduction and to estimate the relative amount of excess water formation. Changes in reduction rates are not sufficient to account for the differences in V(max) values. Therefore, it is likely that the amount of hydrogen peroxide formed is a primary determinant of V(max).